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EXPANDED SITE INSPECTION REPORT

Pigs Eye Landfill
St. Paul, Minnesota
MND980609085

1.0 INTRODUCTION

On June 1, 1981, the Pigs Eye Landfill (Site) located in St. Paul, Minnesota,
was placed on the U.S. Environmental Protection Agency’s (EPA) Comprehensive
Environmental Responge, Compensation, and Liability Information System
(CERCLIS) inventory of potential hazardous waste sites. A Preliminary
Assessment (PA) was done on the Site by Minnesota Pollution Control Agency
(MPCA) staff in 1983. In December 1988 and January 1989, a Screening Site

Inspection (SSI) was conducted at the Site by the MPCA.

The SSI consisted of installing soil borings and monitoring wells on the Site
and sampling nearby surface waters. Results of the SSI indicated a release
of hazardous substances to soil and ground water from disposal activities at
the Site. As a result of a documented release of hazardous substances at the
Site, MPCA staff determined an Expanded Site Inspection (ESI) was necessary

at the Site to further assess potential environmental impacts.
The general goals of an ESI are outlined below:

1. Collect additional data beyond the scope of the SSI to enable a more

refined Hazard Ranking System (HRS) score; and

2. assess the likelihood of the site to qualify for the National Priorities

List (NPL).

An ESI was initiated in June 1992, with sampling activities conducted in
August 1992. Sampling during the ESI consisted of the collection of on site
sﬁrficial soil samples and sediment samples in adjacent surface waters.
Sample results from the ESI did indicate a release of hazardous substances to
surficial soils and surface waters. Additional non-sampling data was also
collected during the ESI to determine environmental targets, either actually

or potentially, impacted by the site.




2.0 SITE BACKGROUND
2.1 Site Location

The Site is an inactive landfill located near the intersection of Warner Road
and Childs Road in the city of St. Paul, Minnesota. The Site is located
along the east bank of the Mississippi River and bordered to the north and
east by the Soo Line Railyards, to the southwest by the Metropolitan Waste
Control Commission (MWCC) Pigs Eye Sewage Treatment Plant, and to the south
by Pigs Eye Lake. The city of St. Paul currently operates a wood chipping
facility on the western portion of the Site. Downtown St. Paul, the State
Capitol complex and numerous State, Federal and local government cffice
buildings, including the MPCA building, are also located within 3 miles of

the Site to the northwest. (Ref. 1,2,3,4,5)
2.2 Site Description

The Site consists of the abandoned landfill and is approximately 307 acres in
size. The landfill was not lined during its operation. There is currently
no fencing around the site and it is readily accessible to the public. The.
adjacent Pigs Eye Lake is used for recreational pufposes, including public
fishing. The landfill was a wetland prior to waste disposal as is evident by
the marsh-like grasses and other vegetation visibly growing on-site and along
Battle Creek. Battle Creek flows through and adjacent to the Site, until
discharging to Pigs Eye Lake. 'During site reconnaissance visits for the ESI,
suspected leachate was noted seeping into Battle Creek. (Ref.

1,2,4,8,9,34,35)

The site is within the_boundaries of the Federally designated Mississippi
National River and Recreation Area and within habitat areas for both Bald
Eagles and Peregrine Falcons. A State of Minnesota Department of Natural
Resoﬁrces (DNR) managed heron rookery is also located along the western shore

of Pige Eye Lake and within two miles of the site. (Ref. 1,2,10,11,12)
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2.3 Site History

Pigs Eye Landfill operated from approximately 1956 until closed by the MPCA
in 1972. The site operated prior to the formation of the MPCA and therefore
was not a permitted landfill. The landfill accepted mixed municipal and
industrial wastes from the city of St. Paul and surrounding suburbs. 2An
estimated 8.23 million cubic yvards of waste material were taken to the
landfill during the 16 year history of the landfill. As previously
indicated, wastes were disposed directly to the wetland area. (Ref.

1,2,8,17,21,35)

Records and photos obtained from the city of St. Paul confirmed the area was
a wetland prior to waste disposal and waste materials were deposited directly
to the wetlands. One letter dated June 14, 1956, even stated that this area
wag well suited for a landfill since it was submarginal property and a
potential public health problem because the marshes were conducive to

mosquito breeding. (Ref. 9)

After closure of the landfill, MWCC was permitted by the MPCA, to dispose of
sewage sludge ash on a portion of the abandoned landfill. Approximately
236,462 cubic yards of ash were deposited. The ash was essentially
landspread and covered with approximately 6 inches of topsoil. The
landspreading operation took place on approximately 31 acres of the abandoned

landfill between the years of 1977 and 1985. (Ref. 1,2,17,18,20)

In July 1988, the Site caught fire from unknown sources. A MPCA contractor
conducted air sampling using Draeger tubes to identify potential contaminants
being emitted from the Site. The contractor, Bay West, did detect hydrogen

cyanide in the smoke plume. (Ref. 1,2,28)

Records and site photos obtained from the city of St. Paul also indicated the
Site caught fire at various times during operation of the landfill. (Ref.

1,2,9)

After the completion of the SSI, the Site was added to the State of
Minnesota’s Permanent List of Priorities (PLP), or the State Superfund List,
in December 1989 for a Remedial Investigation/Feasibility Study (RI/FS) under

the direction of the MPCA’s Site Response Section.




Initially, the Site Response Section issued Requests to Provide Information
(RPI), as permitted under the Minnesota Environmental Response and Liability
Act (MERLA), in an attempt to identify Potential Responsible Parties (PRP).
Responses to the RPIs did indicate that industrial wastes were deposited in

the Pigs Eye Landfill during its operation. (Ref. 19,20,21)

Subsequent to the Site’s listing on the PLP and issuance of RPIs to PRPs, the
Site Response Section requested the MPCA’s Site Assessment Unit assistance in
adding the Site to the National Priorities List (NPL). To date, Site

Response staff have not conducted sampling activities at the Site.
2.4 Screening Site Inspection Summary

In December 1§88 and January 1989, MPCA Site LAssegsment staff members Meri
Lapp Nielsen and Susan Price conducted field sampling procedures for the SSI
at the Site. The SSI field work consisted of installing 3 on-site soil
borings, 3 permanent on and off site monitoring wells, and sampling surface
water in Battle Creek. Nearby residential wells were also sampled during the

SSI.

Soil samples were taken from the 3 soil borings and from the 3 permanent
monitoring wells. Temporary monitoring wells were also installed at the 3
soil borings. The soil samples were taken from within the fill material at

each of the on site borings.

Results from soil samples from on-site soil borings indicated both inorganic
and organic compounds in fill material. Lead, Mefcury, Endrin Ketone, and
bis (2-Ethylhexylphthalate) were found at levels greater than 3 times those
levels found in off site soil samples. In addition, other organic compounds
including Naphthalene and 2-Methylnaphthalene were also detected in on site
soil samples, which were not detected in off site samples. These compounds,
howeﬁer, were detected below CLP Contract Required Quantitation Limits

(CRQL) .




Ground water samples collected from monitoring wells also indicated hazardous
substances present at the site. Samples from permanent on-site monitoring
wells, partially screened in fill material, indicated levels of inorganic
substances such as arsenic(194 ug/l), chromium(269 ug/l), cyanide(69.8 ug/1),
lead (776 ug/l), mercury(4.7 ug/l), cobalt (155 ug/l) and vanadium{(429 ug/1).
These concentrations were at levels greater than 3 times those concentrations

found in an off site monitoring well.

Temporary monitoring wells were also installed at on-site soil borings for
collecting ground water samples. Organic compounds detected at these
locations included Methylene Chloride, Naphthalene, 2-Methylnaphthalene,
1,2-Dichlorobenzene and Aroclor 1016 which were detected above the CRQL.
Inorganic compounds were also detected at the following elevated levels:
cobalt at 674 ug/l, mercury at 130 ug/l, vanadium at 372 and cyanide at 110
ug/l. In addition, cadmium, chromium, copper, lead, nickel and lead were
detected at high levels. However, the SSI Report indicated samples from the
temporary monitoring wells were very turbid and may not represent an accurate
ground water sample. These samples do indicate, however, that these

substances are present at the site and in the £ill material.

Surface water samples were also collected during the SSI field work. Samples
were taken in Battle Creek, near an apparent leachate seep. Sample results,
however, did not document an observed release of contaminants to surface

water, at that time.

Sediment samples or surficial soil samples were not collected during the SSI

field work.

The narrative portion of the SSI Report, which includes summary data tables,

is included in Appendix C.




3.0 WASTE CHARACTERISTICS

3.1 Waste Description

As stated previously, the Site is approximately 307 acres in size. During
the landfill operation, an estimated 8.23 million cubic yards of waste
material was deposited at the Site. Wastes were from municipal, commercial
and industrial sources located in St. Paul and the surrounding area. (Ref.

1,2,17,19,21,34)

Following closure of the landfill, MWCC was permitted by the MPCA to dispose
of ash from incinerated sewage sludge. The ash was from the nearby Pigs Eye
Sewage Treatment Plant. The ash was landspread over approximately 31 acres

of the abandoned landfill. Topsoil was spread over the ash and seeded for

cover. (Ref. 20,34)

In response to listing the Site on the PLP and receiving a RPI from the MPCA,
MWCC stated that approximately 238,462 cubic yards of ash were landspread at
the Site. The ash contained various metals notably cadmium, chromium,

copper, lead, nickel and zinc in high concentrations. (Ref. 18,20)

As a requirement of the MPCA permit, MWCC conducts quarterly sampling of

ground water and surface water at the Site. (Ref. 34)




4.0 HYDROLOGIC SETTING
4.1 Surface Water

The proximity of the Site to the Mississippi River, which is located 1/2 mile
to the west, is the dominant factor relating to surface water at and
surrounding the Site. The Site is located in a low lying area which is part
of an alluvial bar deposited and formed by the Mississippi River. Pigs Eye
Lake is located along the southern border of the Site and is connected to the
Mississippi River through a channel located on the south side of the lake.

(Figure 4.1)

The Site, alluvial bar and Pigs Eye Lake are all located within the 100 year
flood plain of the Mississippi River. Much of the Site lies within the 50
vear flood plain and a portion of the Site lies within the 10 year flood
plain. The 100 year flood level at this point of the Mississippi River is at
an elevation of 706 feet above mean sea level, the 50 year is at 704 feet and
the 10 year is at 699 feet. At normal stage level, the Mississippi River and
Pigs Eye Lake are at a elevation of 687 feet above mean sea level. The
elevation of the Site ranges from 687 to approximately 705 feet. The water
level in Pigs Eye rises and falls with the Mississippi River. These levels
are dependent on runoff to the river and to a large extent, by a series of
locks and dams controlled by the U.S. Army Corps of Engineers which are used
_for navigational and flood control purposes. (Ref. 22) The Site was

completely inundated by flood waters in April 1965. (Ref. 1,2,25)

Battle Creek enters the Site from the east and originates from Battle Creek
Lake, located approximately four miles east of the Site. The creek enters
the Site, flowing westward through a manmade conduit beneath the Soo Line
Railroad yards. Prior to about 1967 the creek flowed diagonally across the
Site from the.northwest to the southeast. The creek was rerouted scmetime
betwéen 1967 and 1972 and presently flows south from the conduit, across the
site, before turning sharply to the east and then enters Pigs Eye Lake.
(Figure 4.1) Battle Creek is a minimal stream, having a flow rate of 1 to 10
cubic feet per second (cfs), thus contributing little influence to Pigs Eye
Lake or the Mississippi River. The discharge rate of Pigs Eye Lake to the
Mississippi River is 1 to 10 cfs. (Ref. 23) The average annual flow of the
Mississippi River near the Site is 11,132 cfs. (Ref. 24)

-7-
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Pigs Eye Lake is approximately 511 acres in size and has about 5 miles of
shoreline. (Ref. 23) Much of the eastern and a portion of the southern
shoreline is a wetland area, having a total shoreline of about 2.5 miles.

(Ref. 3)

Based on ground surface elevations taken at monitoring wells installed
previous to this investigation, the Site slopes gently in a southerly
direction except along the banks of Battle Creek where steep slopes exist.
Most rain water infiltrates into the ground surface, runs off to numerous
small depressions located across the Site, or is lost to evapotranspiration.
Some rain water run-off directly to Battle Creek and Pigs Eye Lake may occur
during periods of heavy precipitation. Based on the potentiometric contours
of the surficial ground water at the Site, rain water which infiltrates to
ground water eventually discharges along Battle Creek and to Pigs Eye Lake.
(Ref. 17) Leachate seeps along Battle Creek provide further evidence of this

occurrence. (Ref. 4,5)
4.2 Ground Water

The ground water flow direction in the surficial, unconsolidated aquifers and
in the underlying sedimentary bedrock formations is largely influenced by the
Mississippi River both regionally and in the proximity of the Site. Both the
surficial and the upper sedimentary bedrock formations discharge toward the

Migsissippi River. (Figures 4.2, 4.3 & 4.4)

The primary aquifer used for drinking water in the area of the Site and the
aquifer of concern for the purposes of this report should be considered the
Prairie du Chien Group, the Jordan Sandstone and the overlying unconsolidated
deposits. The Prairie du Chien Group is comprised of the Shakopee and Oneota
Formations. The Shakopee Formation consists of dolomitic sandstone and the
Oneota is primarily dolomite. The underlying Jordan Formation is a fine to
mediﬁm grained quartzose sandstone. Underlying the Jordan Formation, the St.
Lawrence Formation acts as a confining bed and is continuous in the area of

the Site. Refer to Figure 4.5 for additional hydrogeologic information.
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Previous s0il borings drilled on-site indicate that the unconsolidated
deposits vary greatly across the Site. Lenses of sand, silt, clay, muck, and
peat are interfingered to bedrock, which is the Prairie du Chien Group. The

depth to bedrock varies across the Site from about 20 to just over 100 feet.

.(Ref. 1,2,17)

The depth to surficial ground water at the Site ranges from about 5 to 15
feet. Based on water level measurements taken in the various monitoring
wells and piezometers located on-site, the general ground water flow
direction in the surficial aquifer is to the southwest, toward the
Mississippi River. BAn exception to this was during the period of April and
May, 1979, when the flow direction reversed and was to the northeast. This
reversal may be a seasonal event related to the pool elevation of the

Mississippi River. (Ref. 1,2,17)
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5.0 ESI FIELD WORK
5.1 Site Reconnaissance

MPCA staff members conducted field reconnaissance visits at the Site on June
23, 19982 and again on July 16, 1992. These site visits were done to
familiarize staff with the Site and to assist in determining sampling

locations.

On each occasion staff members noted suspected leachate seeping into Battle

Creek, in an area close to the ash disposal area. (Ref. 4)
5.2 Sampling Activities

An ESI work plan was prepared and submitted for review to U.S. EPA. The work
plan called for the collection of sediment surface samples from Battle Creek
and Pigs Eye Lake. Sediments would be collected where there visually
appeared to be leachate seeps and/or at random points along the shore line of
the creek and lake. Potential background samples were to be collected in
Battle Creek at points prior to and after discharge from the Soo Line
Railyards. A background sediment samplé for Pigs Eye Lake would be collected

on the south side of the lake, near a boat landing used by the public.

Surficial soil samples were also going to be collected on-site in the area of
the ash disposal. Samples would be collected from the upper 2 feet of soil
to assist in documenting a soil pathway score and to determine a

concentration of metals in ash deposited.

The work plan did include a proposal for sampling the surface waters of
Battle Creek and Pigs Eye Lake, but a determination was made by MPCA staff
that sediment sampling was sufficient for the purposes of documenting a

release to surface water and wetlands.

The ESI work plan was approved by Jeanne Griffin, Site Assessment Manager for

U.S. EPA, Region V, on July 8, 1992. (Ref. 4,5)

-10-
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Refer to Figures 5.1 and 5.2 for Site maps and approximate sampling

locations.
5.3 Sample Results

Soil and sediment samples were collected and shipped according to the
approved ESI workplan and U.S. EPA Contract Laboratory Program (CLP)
guidelines. Inorganic analysis (Target Analyte List) was done by Associated
Laboratories, Inc. (ALI) of Orange, California. Organic analysis (Target
Compound List) was done by Clayton Environmental Consultants of Novi,
Michigan. Data validation was done for the MPCA by Malcolm Pirnie of
Minneapolis, Minnesota. Table 5.1 indicates contaminants detected above the
Contract Required Detection Limit (CRDL). A complete data validation package

is included in Appendix F.
5.3.1 Soil Samples

Three soil samples (SS-1, SS-2, SS-3) were collected within 8 to 11 inches of
the surface in the ash disposal area. A hand auger was used to dig down to
what appeared to be ash. Samples were collected when grayish material was
encountered. Samples S$S-1 and SS-2 were analyzed for complete TCL and TAL
compounds, while SS-3 was just analyzed for metals, semi-volatiles and
pesticides. These three surficial soil samples confirmed the presence of the
metals suspected to be in the ash. Levels of lead and silver were found to
be up to 346 mg/kg and 46.2 mg/kg. These highest levels of lead and silver
were found in sample SS-3, which when sampled appeared to contain entirely
ash material. Mercury was also found in samples SS-1 and SS-2 at levels of

0.09 and 0.08 mg/kg respectively.

Several other metals were also found to be in high concentrations, notably
cadmium, chromium, copper, nickel and zinc. The highest concentrations of
thesé metals were also found in sample S$S-3. However, sample results for
these compounds were marked with a "J" qualifier upon data review. The "J"
qualifier was based on the high recovery rates duriﬁg instrument calibration
and therefore these results were noted as Biased - High. Even though these
compounds were biased, sample results confirmed the metals content of the ash

in high concentrations.

-11-
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SUMMARY OF CHEMICAL ANALYTICAL DATA
WITH CONCENTRATIONS EXCEEDING CRDL

FROM SOLID SAMPLES
CLP RAS ANALYSES
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In addition, Aroclor-1254 was found in sample SS-2 at a concentration of

50.00 ug/kg.
5.3.2 Creek Sediment samples

Seven creek sediment samples were also collécted during the ESI field work.
Samples Sed-1, Sed-3, Sed-4 and Sed-5 were taken in Battle Creek where there
appeared to be leachate flowing into the creek. Sample Sed-6 was collected
along the southern portion of the Site, in approximately the same area of the
MWCC downstream surface water sampling point. Leachate was not seen during
the ESI at sampling point Sed-6, but was used for sampling to determine
potential dowristream migration of contaminants, or migration of contaminants

of the landfill via overland flow or ground water discharge to the creek.

Samples Sed-2 and Sed-8 were collected for background creek samples. Sed-2
was collected in Battle Creek at a point after discharge of the creek from
the Soo Line Railyards. Sed-8 was collected from Battle Creek in Battle
Creek Park, which is to the eaét of the railyards and prior to the creek
entering the underground conduit. These two sampling points were selected to
determine if the railyards were potentially affecting surface water quality

of the creek.
5.3.2.1 Inorganic sample results

Similar to results found in on-site soil samples, most of the inorganic
compounds detected in sediments were marked with a "J" qualifier based on
high recovery rates during calibration and therefore are biased high.
However, levels of metal concentrations found in sediments taken at apparent
leachate séeps were generally higher than levels found in background samples,

or were not detected in background samples.

Concentrations of zinc (332 mg/kg) and arsenic (22.9 mg/kg) in sample Sed-1

were found to be greater than 10 times those levels found in background.
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Beryllium in samples Sed-3, 4 and 6; cadmium in sample Sed-6; and selenium in
sample Sed-6; were also detected and although biased high, were not detected
in background creek sediment samples. Other inorganic compounds such as
chromium, copper and nickel were found at levels 3 times those found in

background.

Inorganic substances found in creek sediment samples were found in on-site
surficial soil samples and were reported to be found in ash deposited

on-site.
5.3.2.2 Organic sample results

Sediment samples collected at suspected leachate seeps also indicated

contamination from organic compounds.

Chlorobenzene was detected in sample Sed-1 at 120 ug/kg and was not detected
in background creek samples. Semi-volatiles bis(2-Ethylhexyl)phthalate in
samples Sed-5 and 6, and Indeno(1,2,3-cd)pyrene in samples Sed-1, 3; 4, 5 and
6, were detected and not detected in background creek sediment samples.
Chrysene and benzo (k) flouranthene were also detected at levels greater than 3

times those found in background.

Pesticides were also detected in creek sediment samples at suspected leachate
seeps. Chlordane, an insecticide primarily used for termite control, was
found in samples Sed-1, 4, 5 and 6, and not detected in background creek
sediment samples. Endrin, an insecticide, was also detected in Sed-5 at a

level greater than 3 times background. (Ref. 27)

While these compounds were not detected in on-gite surficial soil samples
taken during the ESI, these compounds were found in samples taken directly
from sediments which visually appeared to'be contaminated by leachate.
Endrin and big(2-Ethylhexyl)phthalate were found in samples taken from

on-site soil borings during the SSI.
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5.3.3 Lake sediment samples

Two sediments samples were collected along Pigs Eye Lake to determine
potential contaminant migration from the landfill to the lake. Sample Sed-7
was collected along a small bay of the lake located adjacent to the Site.
This location was selected gince it was in an area of discolored sediments
and soils, and where there was various debris scattered on the surface along
the shoreline. Sample Sed-9 was collected on the south side of Pigs Eye Lake

near a location that is or was apparently used as a boat landing.
5.3.3.1 Inorganic sample results

Most metals were found to be in higher concentrations in sample Sed-7 than in
Sed-9. Again, several of the compounds detected were qualified based on high
recovery during calibration and thus were biased high. However, zinc (879
mg/kg) was found in concentrations at levels 10 times those found in the
background sample and cadmium(9;6 mg/kg) was detected in Sed-7 while not in

background.

Two compounds detected, lead and mercury, were found in Sed-7, and were not
qualified. Lead was found at a level of 100 mg/kg which was greater than 3
times background and mercury was found at 0.75 mg/kg while not being detected

in the background sample.

All inorganic compounds detected in Sed-7 were also detected in on-site

surficial soil samples taken in the ash disposal area.
5.3.3.2 Organic sample results:

Several organic semi-volatile compounds, such as bis(2-Ethylhexyl)phthalate
and Indeno(1l,2,3-cd)pyrene were detected in sample Sed-7 and not in the
background lake sample. In addition, Aroclor-1254 was detected at a level of
7,900 ug/kg and not detected in the background lake sample. Aroclor-1254 was

also detected in on-site soil sample SS-2.
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6.0 PATHWAYS OF CONCERN
6.1 Soil Exposure

Surficial soil samples were not taken during the SSI and thus were necessary
during the ESI to document a soil exposure threat. Sample results from the
ESI documented surficial soil contamination in the upper two feet. As
stated, the landfill size is approximately 307 acres, with the ash disposal

area consisting of 31 acres over the abandoned landfill.

The city of St. Paul does have an active wood chipping facility on the
western portion of the Site, although the facility is located greater than

200 feet from the ash disposal area and across Battle Creek. (Ref. 1,4)

There does appear to be some recreational use, such as fishing along Battle
Creek. The Site is within the boundaries of the Federally designated
Mississippi National River and Recreation Reach. Currently the Site is

unfenced and is accessible to the public. (Ref. 1,2,4,10,13)

The Site also can be considered to be a terrestrial sensitive environment for
both Bald Eagles and Peregrine Falcons, which are known to uée the Site.

Each are known to nest in the area and were seen on-site during the SSI by
MPCA staff. Minnesota Department of Natural Resources (DNR) staff have
confirmed that Bald Eagles and Peregrine Falcons do nest in the area and the

Site can be considered to be part of their habitat. (Ref. 1,2,11,12,36)
6.2 Surface Water
Sediment samples collected during the ESI from Battle Creek and Pigs Eye Lake

do document a release of hazardous substances to each surface water body, by

chemical analysis. (Ref. 5,6)
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An observed release to surface water can also be documented by direct
observation. Prior to landfill operation, this area was a wetland as
indicated by historical aerial photos, topo maps and landfill plan maps. In
addition, the area around Pigs Eye Lake was classified under Grassland - Wet

Prairies, Marshes and Sloughs, according to The Original Vegetation of

Minnesota map published by the U.S. Department of Agriculture Forest Service

in 1974. (Ref. 8,9,35,38)

Wetland vegetation is still evident on site, and along Battle Creek which
flows through the Site. Battle Creek is still classified as a wetland by the
Minnesota DNR. Wetlands are also located along the shore of Pigs Eye Lake on

and adjacent to the Site. (Ref. 4,7)

During the landfill operation, wastes were deposited directly to the
wetlands. Soil boring logs from the SSI do indicate waste and fill material
in contact with swamp deposits. Sample results from the SSI taken from this
fill material show the fill does contain hazardous substances. (Ref.

1,2,9,35)

6.2.1 Surface water targets

The on-site actually affected wetland frontage can be considered to be the
perimeter of the landfill. Based on the size of the landfill being 307
acres, this could mean an approximate wetland frontage of between 2 and 2.5
miles. Pigs Eye Lake also has a shoreline of approximately 5 miles, 2.5
miles of which could be considered to be potentially affected wetland

frontage. (Ref. 7,23,26)

"Both Pigs Eye Lake and Battle Creek can be considered to be figsheries. The

Minnesota Department of Health does maintain a fish consumption advisory for
the lake, as a result of PCB contamination. Battle Creek is contiguous to
the iake and it is possible for fish to migrate up into the creek. Minnesota
DNR staff have stated that fishing does occur in both the creek and lake.
(Ref. 1,4,13,14,15)
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As stated under the Soil Pathway section, the Site is within the boundaries
of the Mississippi National River and Recreation Area and is a habitat known

to be used by federally listed endangered species. (Ref. 10,11,12)

The DNR also maintains a heron rookery on the western shore of Pigs Eye Lake
and is classified as a State Natural Area. The rookery is within 1 to 2

miles of the Site. (Ref. 3,11,12)

Battle Creek is a small creek with average flows estimated to be less than 10
cubic feet per second (cfs). Battle Creek is the main source of flow into
Pigs Eye Lake, with other flows into the lake being surface runoff or natural
springs. Pigs Eye lLake subsequently discharges to the Mississippi River
approximately 2 to 3 miles from the Site, although during high water levels

the river may back up into the lake. (Ref. 3,23,24,25)

The Mississippi River is a large river with flows estimated to be greater
than 10,000 cfs. The river is a major recreational area used for boating and
fishing. Wetlands located along the Mississippi River may be potentially
exposed to contaminants from the Site. The river may also be a habitat for
the Higgins’ eye pearly mussel, a federally listed endangered species. (Ref.

1,2,3,16,24,25,37)

There are no known drinking water intakes located within 15 miles downstream

of the Site. (Ref. 1,2)
6.3 Ground Water

The Pigs Eye Landfill was not lined during its operation and based on current
and previous sampling results by the MPCA, ground water is likely being
impacted at the Site. City of St. Paul records do indicate private
residential wells within 3 miles of the Site are being used for drinking
watef. Some of these residences may be as close as 1/4 mile from the Site.
The cities of Oakdale and Woodbury also may have municipal drinking water

wells within 4 miles of the Site. (Ref. 1,3,31,32)
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Ground water within 4 miles of the Site is also used for commercial and

industrial purposes. (Ref. 1,2,33)
6.4 Air

In 1988, the site caught fire from an unknown source and burned for several
weeks. Air monitoring done by Bay West, a MPCA contractor, indicated
hydrogen cyanide being emitted in the smoke. This was determined by use of
Draeger tubes. If Draeger tube analysis is determined to accurately measure
specific contaminant migration, an observed release could be documented by

direct observation. (Ref. 1,2,28)

Organic vapor analyzer (OVA) monitoring done during the SSI indicated
readings of up to 1000 ppm organic vapors while drilling soil borings. Since
waste material may still be uncovered, there is a potential for migration of

particulates or gases from the site. (Ref. 1,4)

Ash deposited at the Site appears to have less than one foot of
uncontaminated topsoil for cover. The Site is, however, heavily vegetated.

(Ref. ¢,5,20,34)

Based on the combined population densities for Ramsey, Dakota and Washington
Counties, there may be greater than 40,000 people living within 4 miles of
the site. In addition, downtown St. Paul, the State Capitol complex, and

MPCA and DNR offices are within 3 miles of the Site. (Ref. 3,29,30)
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7.0 SUMMARY AND CONCLUSIONS

Based on MPCA investigative work for both the SSI and ESI, the Site appears
to be directly impacting the environment and may be indirectly impacting

public health. Contaminants present at the site are likely to be impacting
ground water. These contaminants also appear to be impacting surface water
through either ground water discharge to surface water or through surficial

runoff from the Site.

An observed release to surface waters on and adjacent to the Site can be
documented by chemical analysis. Six sediment samples taken in Battle Creek
and Pigs Eye Lake confirm a release of hazardous substances, most notably
metals. Metals found in sediment samples are likely to have migrated from
ash deposited on-site, either through surficial run-off or through ground

water discharge.

Levels of contaminants found were either not detected in background samples
or were significantly above background. Both Battle Creek and Pigs Eye Lake
can be considered to be fisheries for scoring purposes. This area is also a
known habitat for Bald Eagles and Peregrine Falcons. The Site itself lies
within the boundaries of the Federally designated Mississippi National River

and Recreation Area.

An observed release to surface waters can also be documented by Direct
Observation. Information available from city of St. Paul records indicate
this area was a wetland prior to waste disposal and that waste material was
deposited directly to the wetlands. Samples collected during the SSI
indicate that the fill material is in contact with swamp deposits and that
the fill material contains hazardous substances. Available information also

indicates that the Site was flooded during operation of the landfill.

Sediment samples collected during the ESI were taken in areas where there
visually appeared to be leachate seeping into Battle Creek. These samples
did contain volatile and semi-volatile compounds not detected in background

samples or detected significantly above background.
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Surficial soil samples taken in the ash disposal area indicated high levels
of metal concentrations in the upper two feet of soil. Metals found were
consistent with information provided by MWCC as to the metals content of the
ash. BAs previously stated, this area can be considered to be a terrestrial
sensitive habitat known to be used by endangered species. The Site is

accessible to the public and is a habitat for numerous wildlife.

Ground water contamination is likely since the landfill was not lined during
its operations and sampling done by the MPCA since closure indicates
migration of contaminants, primarily metals, from the Site. Contaminants are

also likely to be impacting surface water via ground water discharge.

Air migration of contaminants is also potential since the Site has had a
history of fires, both during its operation and after the landfill was
closed. Wind migration of contaminated soils and/or particulates is also
possible. Additional documentation will be necessary to identify exact

targets for the ground water and air pathways.
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